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(54) Photographic couplers with a 
cteasfsble group, photographic mate- 
rials containing them and methods of 
forming image* 

(57) Greater control on riiftusibility and 
timing of release* etc when using 
photographic couplers having clesv- 
able phoiographtcally useful flrcups is 
obtained with novel couplers in a 
photographic material comprising 9 
support, at least one phptosenfiitive sil- 
ver halide emulsion layer and associ- 
ated therewith a photographic coupler 
comprising a coupler group and a re- 
leasdblfi phmographiceilY useful group, 
characterized in that the coupler con^ . 
tains a timing group, joining said cou- 
pler and photogrephlcallv useful 
groups, which is cleavable from said 
coupler group on reaction with oxidi»d 
colour developing agent and the result- 
ing dcaved timing end photogrephkoN 
ly useful group entity is able to undergo 
an imramolecuUr nuclcQphllic displace- 
ment reaertion to make available a 
photographically useful compound. 

Of the specified couplers, coupler^ i- . 
22 and 36 are colour couplers which re- 
tcBse development inhibitors, coupler 
37 releases a colourless reaction pro- 
duct end a development inhibitor, cou- 
plers 23-29 release dyes, couplers 30- 
34 release competing couplers and cou- 
pler 3S releases a bleach inhibitor. 

In £x 6 there iS disclosed a matcn*! 
containing fast and slow blue-, grecn- 
3nd red-sensitive silver haiide layers. 
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SPECIFICATION 
forming images 

from compounds in Photogrephic 

10 3^«.062am( Barr et al U.S. P«^"*^-^^^'^^^^^^^£^n^L coupler with oxidiieO colour de- 
thl^upling position of a phi«ogr3phiceo«pierupon«8rtionoiwe phctograph.c 

^SSnt. Bloom al U.S. ^'''^ ^tT 

Serl3nt8lning a<Jy«Inanon.couph^^^^^^ 

agent following by a Hng closure reartion of the «»"^™| Patent 3.705,801 shows photographic couplers 
IS Sye icadsto Jesse of .he dycfromthew^^^ 

rclShK-^tfplrKfa^^^^^^^^ 

.-laavHoe oroup. When subjected to f**"°": ^.i-s. the compound has reacted with oxio«eo 

20 trp?,^««to ralaasathe phowgraphical ly use^ 

SoSg agent, in which event « '"I'^^'lfjJ^Xr cS"^ = photograph.cellv 

Briti* h Ap|i-«a.«ons 904^78, 904W78 and f^J^*'!''^* ^,Xn during photographic procassmg. 
S^rnpound Is released by a ""'•"P*'''J^l?JSroftararthavein commonis thatthe photo- 
"'Afea"^ Which thes^compounds '^^'^St^Z^^P^'^^i 1" useful form. Such diracxra. 
25 ar1phicallyuscfulcompoondisralea«dd,rectlyfremm^^^ 

lease limits control overthe timing and rate °V*^=**®f,?lX°ri5 i^fore reacting with another com- 
asl^erVie rate and distance it may then travel ^^r^'l^S ba obtained by suitably mod- 

porXhemateri=I.S=meda9reaofcOfltro.o^^^^^ 

ffying one or mere of. (11 the P«"«»"^'^; "iX^rStV useful compound to said porton and <3) 
30 i^released, |2)the means of ^^^^^^^^^^"^^r^t^moOflcBtior^ may be inconsistent with ^e 
the photographicellY compound '[^^^J^^f^^^^^ deigning a compound for a gjven purpose, 
end use Imended and hence removes a degree '^J'^'^T:': relefssble development inhibitor so as to 
'^;^mple. modifying a Pj-^og^^ "^[St^h"^^^^ only rate «f release btit also may 

3S S^K^^e^^el^^c--^^^^^^ 

'thTtt,ereisa'need.brcompoundsthatwil.ra>ea»orc*^^^^ 
osSrt%s,butwhichwillperiT,hcon^^^^^^^^^^ 

rste of diffusion of tho PhctoBraph.eally useful g«^^^^^^^ inconsistent w-th the 

40 group Of thecouplerflroopfromwhichrtis released in a way 

unimate use for which each ts "rten"^- . ..^a a photographic material eomprtemg a support at 
"■j^ocordingto the present inve-wonm^^^^^ 

least one photospnsitivB sitver halide X'^ujcallv useful group, eharscierijed m ihstthe 

comprisins a coupler group and a «'e»=^»» ^»*''^8'!PHrhota^ph?cally useful groups, which is deav- '^^ 
45cSX«n.ainsatimina9rcup,joininflsa,dc^^^^^ 

fbie from said coupler group «" J^™"^ u^^ gn in^mdecular nudeoph.hc d.s- 
Sming and photographically useful gmup emrty s a^^^^^^^^ 

placement reaction to ^! P'lil^IffSp" .rfertothe entire compound, .ndudmg 

reXS-rs-ct^^^^^^^^^^ 

. Th^pretnt in,^ndon also ^^^•^iT^' ^^^LTjf^^ct'wi^h^^^^^^ 
55 T^ep^rticuiartiminggroupempbj^^d^^^^^^^ 

andthe nature of the substituertts ~, -f ^le photographicalty useful groupfrom the 
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COUP - TIME - PUG (0 

where COUP is 3 coupler group, 
65 TIM£ is a timinfl g^oup and 
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PUG 19 a photogrephicflUy useful ^"'"P- . . conventional colour-forming couplers which 

Th. coupler groupmayt^eanvcou^^^^^ 
yield coloured products on reaction w^ih egems. 

ilhich yield colgurless products on reac^ an eroup. It may be 5 

5 Thecouplerflrouprn^beunb8ll.stedorto^^^^^ 

monomeric. orUcaoform ^^^^l]^'^^^^^^^^ bis compound in which the 

TiMP-PUG Qroup can be contained in the coupler, or n an lomi m« 

10 processing, the reaetign product oftiie ""P'^rs^'"^ Ration where it Is formed; 12) coloured 

«,d diffusible, in which c^e it msy ^^."^^^,f^"'^^,Sm^,vt\, or non-diffusible, in which c«e t 
ellov^ed to migrate to e <»«=,*'°";" !lf'H?3th^^^^ product may be initially coloured 

15 srr^rsisrn=;s " 

^'"^e-^ME-PUGgroupisioinedtci.e«^^^^^ 
couplets by reaction wfth ox.d««d colour de^^^^ 
grouplsettachedxothecoopim8pcsn.onof^^ 
20 oxidized colourdevelopingafleitf*e-'nMt^^^ 

group c»n be m e "=«<°"P''""~" f^.t^- ofS^cofpler whh ««idi«d colour.developing sgent. In 
po3hior» it will be displaced as ^ of the coupler moiety, other groups 

ewe where the --TlME^UG g«up = m a^^^^^^ 

may be in the coupling position, melud.ng «°"r„*lS7"L _T^^ME^^ group. Alternatively, the coupler 

Ha-*"™" 

the same or different times and rates. ^,,„^,.i,-o_u«dfirQonebvthetiminggroupmaybeanyof 

30 Theirttramolecularnucleophaictus^s^^^^ 

The reactions krK>wn in the chermcsl *"^''*"''^„J^^^ the term "intramolecuter 

ing Group Famdpatlon.Vol ^' rt^Ian m wLh a^dw^^^^ centre of a compound 

. nucleophilicdisplweme,,trea««n«rafe^^^^^^ 

reacts directly, or "3**,!"""^"^^ = n^uo^ efwched to the electrophilic centre. 

3S Bn elBctn>phllic centre. to '««^P'«<^'^*?^,'?^' ^'^"^"1!* ^ related to 

prafersbly such compounds have a nueleophillc group ^^.P"'"^^^^ to the 

.chravereactiveproximity.p»epraf^Tim.n9^^^^^^ 

coupler group at a posftion from which it "f *«P'='^^^"",„"°d ,ci a linking group spatielly relBting 
trop^nic\roup«ta^^^^^^^^ 

timinggroup.6.pecIellypr^«^arenn«ngflrcup^^^^^^^ 

ment reaction leads to the fomtstwn of a 3- to 7- "J^^jf ^^'^ '^^^ electron rich atom is 

A nueleophillc group is a grouping of 8ton« '"^^^ Jt^^^^ ,o be a grouping of atoms one of ^5 
AS rrferredtoasthenucleophinccentre-Anel^ophi^^^^ 

which Is electron def«ent.This electron defie.entatom '^'^"^^^^l^ s^hur or nitrogen atom. It 
U,sprHfarred,hat,thenuc|eopi..cg«up^^^^^^^^ 



20 



25 



30 



group;- 

<>.{CR',).-. -WCBS^. -SO-, -SO.-, -OSO,., -NR^SO,-, 

-OC0.(CR'.V-, -O-CCWI., ^-CS-ICR-tU -O-^^. . , 55 
.NR'.CO-<CR'.),, -O-CO-NR'., .O-NR-. -'ff/^o carbon atoms, e.g. methyl, ethyl, propyl 

grephicsMy usfifful group: 

- .{CR'i)-CO-, -0(CR'.). ^0-, -SICR-.j. -C(>, 4^ 65 
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.0.(CFr.)^CS.. .S(CR%). -CS. .(CRM- '^^^ ^, 

group (e.g. fur8n.ihiophene. PV"*^"?' S^dtoihe same or adjacent rinfls. Aroma le 
?;men(C) a evdie group. S^"'^ 'J'.irJi^ j'^^SS aS.=«nt rmg positions ar« P^™''"'"!)!, Pf 
qroups (C» In which groups (A) and "f"™ '"^^ ' u..,^'ase<J priorto release oi -TIME-PUG 
^„o^derto ensure that the photog^ph,«n^^^^^^^^ 

10 from the coupler group, the ''"^.^P'''''"* '^.f^.^ preferably be resistant to exte,. 

JTectrophilic oamre until such release J^l*'!*^!^;^^^^^^ the coupler moiety to the 

nal attack, e.g. hydrolysia. Prcmat"'' ^»^'°" "ra^aM^-^ME-PUG from the coupler moiety unblocks 
timing group at the r^odeophiliccemra. '^1,^ .entre, or by positioning the nuc- 

the nucleopbilic centre and '"^^^^^"'i J J",^^^^^^ fmm coming into reactive pro.-mrty 

1 5 leophilic group and the olectrophilie 9[?"P«*^*5^,!3"/J„bB attached at a position on the. timing 
onTrelJse. Similarly, the Photoflraph^^^^^ 

group from which it will be displaced upon ^ ^^a\on once the timing group is 

%eleaseofthephoto;Braphicallyus^lo^^^^ 

deaved from th« coupler groop or it can required within the timing group to effect 

20 tial intramolecular nudeophilic d-'P^^'"""" '^'^^'^^JLamp the timing group can have two 
release of the photographically ^^lZ'^^^-tf,l'SZ^^^'> timing B«up so that upon release of 
photographically useful groups attached ' '•"^""^'^'j^^^^ reacts with the eleetrophilic group 

• S,e timing gnwp from the aiS^f* "^^^^^ cyclic ring thereby releasmg that 

joining one of the PhoMafw''*""^ "*t!««^.^h the electrophili group joining the second phctograohic 
ZsUotogrBphicallyusefulgmupand^^^^^^^ 

elJy useful groupto *°V'^^^i^!^le^e a st«nd coupler^ contains anothertiming grouOto 

COUP whh oxidired colour <JewHoP'"a Kiam^tew Seophnic displacement reaction. The tim-ng 

fofs thereof, which wtllremain *«f*«' *'„™^^ • 
35 •twiilbaappreclatedthatforanrnwamol^^^ 

,he photographically useful 9'«"Pj^"l*^ *'!^fo' ,5,° bondfomied between the nuclaoph.l.c group 
the free energy of ring dosure ^^^^^y^^^Z^^^Tm between the electrophHiogroup and the . 
and the eleetrophilic group is fl"*^' yi^"*^. f!^^^^^^^ group, timing group, elec- 

photographically useful group. N^^j^' P»fl'''S 3^^^^^^ whld, the electrophnic group ,s 
40 trephine group and the atom .n '^^^^°^^^^Z^Z\!^o^TtMns cf the bond between the elec- 
anachad will yield a thermodynamio '^l^'""!^^^ '^'"h^^^^^ the skill of the artto select 

.m,philicgroupandthephotograph«:al^^^^^ 

sr.^:c?prrnrae^^^^^^^^ 

nX.ogrephlca,.use..compoun^mayb^^^^^^^^ 

photographic element in an .magew«e ^''''";TI^! P^f^^^^^ accelerator, a bleach inhibitor, a 

graphic dyaordyapr.curaor.adev^opr«e^^^^^ 

bleach accelerator, a coupler <e,g. a competing <»"P'8'^^ ™ Wevelooino agent], a siNer halida sol- 
50 ^r relefsing (DIR) coupler), a developing agent '""^P^^^tS^*^^^^^^ » «=h««^««' 

ventorcomplexinga3entatoner,ahardener,attnn.ng^en^^^^^^ 

.or spectral sensltiaer or a desenstear. Such dy^^^^^^^^ 

„om having a negative va ant* 2 or 3from SWupVAor^Qro^^^ „Hrogen 

• -Handbook ol Chemistry" bv.l*nge I36i, PJ^^^J^'^^'J^^ point of> the dye or photographic 
S5 (e.g.. nitrogen in a heterocyclic n,^ S«ha^^ 

reagent at which the TIME group is joined. '"i--,- ^f 2 from Group VIA of the periodic table, 

. whfebiheTIMEgroupisioinedarethosabavinganegativevaleneeoT^tTom 

espedally sulphur and oxygen. pgiforirted species or in a WoeXed 

The photographically useful group '"W P««™^^ be attached to the timing «" 

60 form or as a precursor. For example, a ^'^.'''^J^^^l^^^iL^^^. ,ha point of attachment to the 
grguporthedevelopmertf inhibiting function mayhebtortrt^^ 

timing group- As another example, a pr eformed dye a " '^""^ 

aSon, or a leuco dye may «tfv ™ on frT represented by the tomiula: 

Particularly preferred couplers of the presem mventiofl are represen 
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to wherein 

which the right hand end is attached to PUG, 

fittechmemtoPUG. 

t^om m thd ^Tp^ition. Stnjctures of preferred Buch coupler groups are; 
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R»COUH 




OH 



15 




10 



15 



r« halogen (a g chloro. fiuoroX lower slkyl 
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IB -2 



4S 



SO 



IB-3 



N 




r2-n — !? 
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n 1 

NHC— R' 
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, -™„»eft» also being phenyl or substituted phenyl 
55 whe«H^Bn<JR^8r.«definedabovafcreYBncooplergmups« *t.o 

plvalyl-acetaniUdas, end have the -TIME-Puo g p 
methylene carbon atom- 
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Struaures of preferred such coupler groups ere: 
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r3 



IC-2 



0 0 I ■ 

,11 II _/=K 



25 SeT?o'me c^bc^^ in the a-posUion Wcth respect tc the carbcnyl group. 
Structure of preferred such coupler groups ere: 
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TD-3 



ID-4 




where R' IS as defined above tor cyan coupler groups. ^ , ^ M<^«in« 

E. Couplers Which form black or neutral censiry dyes upon reaction with ^'f 
^ agent are described In such representative patenu end peteniappnc^tions «3 U.S. Patents 1,933,2^1. 
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5 Structures of preferr^ such coupler groups 
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II TIME groups: 

A_ Acvctic TIME groiips- 
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C. Heterocyclic TIME flroups: 



nc-i 
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where r. 2^ and R' ere as defined above for aromatic TIME groups. 
D. Bis TIME groups: 
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where Y is a linking group, such as -CO-, ^Ot- or -NHSOiCK^SaNH-; r, x\ Z= and R' af€ as defined above 
for aromatjc TIME groups. 
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(CH2)n-N-C- 



SS where r, Z* and R' are Bs defined abeve for aromatic time groopa. 
Structures of preferred developmertt inhibitor radicals ara: 
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• and R" is hydfogen ot one of more halogen le.g 
Tp Jg "J'upTS Bre. or fcnn. dyes "P^ -j^^^'T.Jly'JLL.cne. indoeniline, '"dophe^o.^ 
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30 C. PUG groups which are eoupters: .„_rfiflusH)le colour Icftnins couplers, non-eolour tomi- 

CouDlerl released from TIME groups can be publications and preferred 

LtrtJdures tor the first two cst^gones era shov^ rfiuwrte ^ by W. PDschel. Asts-Gevacrt 

dSno con^petir^Q couplers ere: "On th. Chemrwnr cfW,rte(^^^^^ ,35^ 3S2. 



367- U.S, Patents 2.9aHJ*^ ^^uo,-*^/ ■ 

S^;27rstructure5 of prcferr^ competing couplers are. 
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Struaures of preferred developing agent radicals ere: 



R<6 



— 0 




,n where is hydregen or lower alkyi of ^ to 4carbon atoms and R'» fe hydrogen or one or more halogen 
'° ,e.J chfoni^bJomo) or loweraHcy. (e.8. methvl ethyl, butyll group*. 
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whGr« B'^ is as defined above 
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• ^ where R« U an alkyl group of 6 » 20 "^^O" f'^' „ appropriate couplar group, or a 

. derl^asveofthecouplersrouptheaud^^^ 

appropriste spatial relationship tetha . "^Ti '^^^^^ photoflrephlcaiiy useful group .s 

fl^rtonalgroup, which willformtheela*^^^^^ 

"»'SrSS?u1Se«Utio.<»n^^^^^^^ 
. wUhailv«rhalid«.orinph0t09rapmcpro«^^^^^^^ 

,0 <«ev«lopm«nt of an exposed ^^^'^S'^}^^'^!S^^^a>P^cp*<>'^^*\^B wlution* should be M auch 
developing i>ger>t..Coupler compounds in«rpo« e«m^^ 

nrev%z:rorH^:e:r^^^^^^ 

iJafl?form5:,g«uplers.ndco.c«rd^^^^^ 

or eompoBitions or inthe matenal. The "^^""•'''J^Y^^^, oxidation of the colour developing agent by 
which developed or latent .mage f !^ ^^3^^ (III) hexammlne) or e peroxide (e.g. 

^hydrogen peroxide). Ampl.licB^on P'?''*! "|^^. 3 902,905 and 3,923.51 1 . ^ . „ 

■■ . 3.822,129: 3,834.907; 3.841 873; ^^A-e eieme comprising a support and a s.ngle 

Photographic „,ateriate of th.s -nvert.on '^^^^^^^^^ZurmM- the coupler compounds 
silver hatide emulsion layerorthev 'aye^orin enctherlayer, such as 45 
^5 used mthe im,cntion may ba '"^^^Stion with oxidized colour developing agent 

an adjacent layer, where th^ w^i ~r '^"'^^^f The silver halide emulsion layer may contam, or 
which has developed silver helide mthe emulsion 'evef- • , forming couplers or 
Craascciatedwithh.otherphotograph,o^upl^^^^^^ 

c'^louredrn^Wngcouple^^TJiese^^^^^^^^^ 

Atypical multilayer. "'"''if^'^.'J^P'lf"?:'?]:',^^^^^^^ « =y«" dye image 

havillg'thereonared-senshlvesdvefhah^^^ 

. providing material, , 9~''":»f"='''rir.^i^e 8T^e? helide emulsion unit having esaociated therewrth 
,5 dye image providing material '""^.^V'^^X^neoffhe silver halide emulsion unite having assoaated 
" ryellowdyeimafle-providine -"^""t'; tLf^tT^^^^ ^'^'^ 
therewith a photographic ^ "^^^S^^ locatjcns with 

• po*edefoneormerelayer*andthevanousunte 

• respect to om^enother. ^^^^^^^^l^r^^?^^^^^^c^^r,x„ compounds of the invention may be 

3.843.369iendU.lCP8tBrpi923J4Send1.W4^^^ 
" incorporated in or assoceted wrth one or more layers or v ,ar or non-reguler grain silver 
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TfiKEDfi PHftraiftCEUTICPlLS ■> 817037465018 



NO. 994 0116 




-J ,K, ^ofh.^ surface of*esilvErh9lidB grains Of predominantly in the interior of 
latent images predominantiY on the surtaee ot tne s Lnsiined. The emulsions tyoically will be 

the silver hslide grains. They be chBmiwny ^n^^^^ 

gelatin emulsions although other hydrt>ph.l.c '^fj^^^ supports indude 

'T>,esupportmevbe=»nYSuitabIesuppo,tusedv^h^^ 5 

S cellulose nitrate film, callolose a'^^^*''"' P°^"*''^,S m^al. Typically, a flexible 

bonatetilrr,.nOrel«tedfnrnsof,esmousr.aten«^^^^^^^ ■ . 

supportis employed, such a" P»'Y™"«'^"°'^^^P^r'"^^ 10 
coated with baryta end/or an orolefin polymer, particularty » peiymBr or 

^^n Moms ^ch as polyethylene, polypropylene or "•^'--^-.^X^^^^^^ herein can 1" 

.10 Furtherdetaibregar<fin9sih«rha.ideemu.sion„„^ 

t^rp'ii^iCr.tintscrnr^ 

"rp;oto.rahiocoup,e«o.theinW.n^^ ,S 
. ,6 known P^'''"8rsphiceo«p erswh.ch «^^^^^^ 

cause ot the improved ability to control the "^^f * *^"l?^^„^heratofora possible. In addition, the pre- 
eeuplers permit enhanced effeeu or more previously been em- 

serrt'couplersmayheemployedinapphc^^onsv^^^^ . 

photographlcslly useful groups may be '"^'^"^^f;.^. ^^,„ v g developmem Inhibitor, It may 
Whlnthepho.oflr8phically«seful9/oup«l^edfror^^ 25 

25 be employed in a photographic n.aten9l as ^^'^"^^^'^l"^^^^" m, 1977. Other patents and appli- 
3.703;375 and U.S. Patent Application Senat • ^S^-^/l ^^"^^^^^^^ be employed are 

c;tion1 dsscribing ways in which ""g'^^r'^^^el'^rn otl2 ^^^^^^ c**a invention which . 

O.K. Patent 1 .460.381 : U.S. Paterrt ''^2.572 and GemranOW^ ^^^^ 
release a development inhibftor may be "Jf '1 " emulsion unit Is com- 3" 

30 «"vcrhaudacmulaloftunitslnaooloorpl«to^^^^^^^ 

posad of more than one Isver, one or mere "J.*"* '^^^^^ ^1"^^ -n,^ present couplers may form dye* 
^ntain other P^-t'eraphic^up e« «nven*o^^^^^ S^r or^n^'h^canforn^a dye of a different 
of the same colour w the colour fon^ng '^"P'^;^?' '""^^^^ range of operation of the de- 

oolour.ortheycan f""'*'"*^ '""'''^"^"f^'j;!^'^'^^^^^^^ bythe- 

which op<!diaad colour developing ^0«'?'/«^'?t^„^„^^rtaver^^rirnage affects and enhanced inter- 
from DIR couplers which heretofore could not atte'f^ inhibitors may be employed in the 

from the coupler may be retained -"^^''toVraS ^ coupler radical can be 

55 Thecoupler,oftheinvantioniny*,d.^eph«^^^^^ 

employed to release another coupler. If the ^^l^^^?^l^fl^7L of the same or a different colour 

oxlS-aed developing agent in the same oren =f'««7'»^'^!«'^' "gi^V^^prfng coupler Kcan 
orhueasthatobtainedfrorntheprimarvcouplerJfthe^aasedw^^^^^ 

react with oxidi2ed colour developing agent m ^^.'^^^^^^^ ^" ^ffjT ''^^^ g^jup is a developing 
60 The photographic couple«of the invent-on " "'"=JL 

agent radical can be used to release a f ra^Sr^^^ imagewise manner. 

6S '"^;,s:::rr:^^?reVaSvT^^^^^ 
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Freparaxiofi of Compound n , , ^qq g (0.14 md) of compound 1, 1-Q g of 

In a l^itre stainless steel Parr hydrogenation vessel ^® P'^™ . 3 j of hydrogen bt 

to% Pd/C catalyst and SOO ethyl ^-^^^ ^^^^^ 

crystalline solid; m^j. 174-176'C. 

Prepantiea of Compound III . ' ,.^irt,soo(0 073mol)ofconiBoundll,14^g(0.l5mel) 

TsOO ml3-neck round bottom "«,'''^^^f '«'«*^,ri*, ° SinlV mixture was hesisd on a 

steam bathfor 30 hour^r ^""f^^^^^^^^^^^a over magnesium sulphate, and the sol- 
with thorouflh stirring. Tl,eor9an.cph«^^^^^ 
vcntevapor«ed»n vacua Thecmdej«.due^^^^^^^ 
to9fsphie«iV separated w,th a s.i.ca^d«lum^^^^^ 

':;^'^.T.t:^r.:r4^T^^^^^ ^rvstamne pro-uct.. r... .oa-105-C. 
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Prepsr3twnof ^ of compound 111 In 250 ml dimethyl sulphoadde was a^^^^. , 

To a stirred solution of 30.49 W.04 moi? .^^^^ - .pn^TOrBturd below 40**C After stimng 

pr>rtionwise 1^ g (O.05 mol) of sod urn ^orohydride mm^^^^^ ^ acetate. The 

for an additional 30 minutes, the '^'^"^^^f^^'^^ '^^^^^^ gndthe solvent 

evaporated /n vacuo, TT>e residue was J^P ° 1^ y. fractions containing the product were com- 
crystalline materia^ m.p. 144-146X. 



3D Preper^tion of Coupler T ^^rr^nnund IV in 3S ml of tfitrahydrofumn rrHF) was added 

To a stiTtftd soltuion of 7.0 q (0.01 moO of ^'Tf^^jJ^ X,-^^ 7n T^^^^^^ of S S'carborryl-di.l.phenyi-^ 
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n-BotylmenaptoKtraxoiyl 

^ g CycloheKYlmercaptotBtr BioWl 

N-Heptyimefcapxotetrszolyl 

5 6-Dtchlor6bflnxotria2o!Yt 
18 • • • 
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Preparative Examph 2 - Preparation 
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CI ^NHC(CH2)3^^'\0/ ^5"n 
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,0 "f^-^°:^"n.lrlSn procedure, Coupler 21 P'ep.^d. 
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resulting amine vyfth acetic anhydride; m.p. llB^l""^- 
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25 

10.7 g o1 pure compound 111. 

solution of Phossene ^"4;]J,*e^C«rb8r«oyl chloride <««"^y^rCSmSad pyridine. 
vvasTBrt^oved under redu«^dpr^^^^^^^ 

In 20 ml teuahydrofuran and '^f^t? „-_,,g_,o»rawreter cne hour andthen ™ S ^aj^aken up 

30 Thereac.0^^^^^-;^^^^^^^^ 

Xfth banez»,^hv, ^^^/^^^^'gtr^fi g of coupler 23. 
snd the solvent ''-"""^^^n s^^e Coupled 24 end 25 wero prepared. 
25 Using the same reaction scheme p ^^^p,^, ^4 
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-i^«^HrArtwifietoaso ution ote.Tig«'^ ^7*" ,*o wis allowed to warm up siowiy w 

was Edded d ropwise xo^ addition, the mixture wos gojid which 

a«,phenol P^-^^^J^J^Xan and 50g of -"^'^'^P'^^^j^^^tTiS-^at^ 
15 radecvKoKyanilinein30Om!teTTanY ^^„f^j2h0UTS. Itwas pourea imo »« Thacrudedye 

20 g&'ICKr'C- 

,.,.p.«rfon at coupler i^ , ,„ ^ i„ 500 ml ''^"-/J^^i'^^d^Sn^^^^^^^^ 

Tq a suspension of 1 2 9 ?J <^.^P°l,™g for 3 hours the organic P»"'?-^f Xh gtir l>ig. 1 00 g ot 1 2* 
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Preparation of Coupler 30 ...^HiiiaAdi UQOtquinorineinSOmloftetrahydrofuranvrts 

a stirred solution of 4.6 g of ^"'f ^"f^ -'i^ Iq^i .etrshydrofuran. The reaction ml>mire was 
■add^d 3 solution of n.6g of ^■"^P^^'^l^'^Z'T^t^-^ wat^rcorttalning 5 ml of concentrated 
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tion solution v«iS heated ^» MM.ng 
yielded 34.1 9 01 Compound B, m.p. 
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tfrneth^formamide (DMF) were -'^'^^'^'^'^^'^^^^Z^^^T'^oM^^^ (100 ml) vaa added 
Lce,sU,;onyleh.oridew.s removed l^eva^^^^^^^^ 

,0 ths oil and the solution again T'_^P:>'^?^yJV*;^^^^ concentrated to 250 ml. and 

brov«iollw«takenupmSOOmlofUgn,,nt«ated^^^^^ 

cooled in tha refrigerator where the Pf^«^"?=^°^'"*r^ snared washed with cold Hgwin, recrystal- 

v.nhl50 ml of coldligroin, chilled .nado^.^^ 

nzed filtered, end vacuum dried to y.eld 13Z3 g of wntie proouc. 



no Steps 
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2S 



H 1} j-(tW2)3' 



CH3 H 



NHCOH-Ci2H2£-n 
0 




^t=t. inbOAcJ 16 15«, 0.07S molel were suspended in 
Compound B (18.16 g, 0.075 mole) 8"«'l«'''''7»:S^v'f °SuS^ drying tube- After atirring for 
8lf'^^ticecid(HoAcl,200m.)inafl.^^^^^^^^ 

minutefi 8 suspension erf Cgrflpound D 133,83 9'"'"'' ™ ' „^ The reaction mixture w8s 
30 ndX?a;^ionmtxture.was,«r«d^r^oh^^^^^ 

pouredintotworteraoficewaterandthapi^urtwas^^ 

were washed rapaatedty with water and 5% *^'" "'^'^"^nt^atedto a brownish-yeOcrw oa which 
We Aft^r dry^nfl over sodium *"IP>^'* ''^.^A't^yfcSSa (10 ml>, seeded, and allowed to 
w!;XlolvTdinamixtureofcycloh«^ne^^^ 

-ri^e^J^nrer^d^^^^^ 

powdery solid, Compound E, m.p. 123-124"C. 
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,n , hydro-gen^on bcmleendshaken^^^^^ ^^^^^ 
3S e»mpletB 'e3Cti°n.The «tah*t ^^^^ »^°"'-^*'"l'V,smIn^s a solution of i-butyl- 

yellowfoBmy >=»''1«'*'\'^:^S^ cooted to about IS-C AfteMS mmu«^^ « , 20 

(BO ml) were added and the ro^ltZTnecetic add (70 ml) ^'^^t^^mrB of ice wetcr.The 

Vield 14.3 g Compound G. 



35 



40 



Step 6 



1. COCI2, 




Toluene 



2. PHT 



o 



PAGE 1351150 ' RCVD AT IMOOS 3:13:52 PM [Eastern Standard Time] ' SVR:USPTO{FXRF-2I10 ' DNiS:7465018 ' CSID:847 333 3409 ' DURATION (innHSS):3342 



12/04/2^3 14:10 TftJ<EDA PHPtraiftCEUT I CALS 817037465^ 



NO. 994 0136 



34 Gfl 2 010 81B A 



34 



10 



15 



2D 




n 



H t-H9C4- 





OCCH3 



ID 



16 r 



20 



Coupler 36 



sbeut (TC With stirring, a solution of Phosgene .^Bt no reaction had occurred. 

25 over a 45 minute period. After 1 hour, '^''r^^^^"J"^X°^IZ^^i. After one hour, thin-layer chro- 

nCstoGrBphy indicated soma reaction was ««==".'^"8:'^°^,f^^ wpr^pitate. More phosgene soiufion (4.12 
^^Tsoi aoi mole) were added dropw.se, c^^^^ 

9, 0.O05 mole) was added and ^/^f^^^^Z^^^S '"^^''''^ rernained.The toluene end ^- 
30 hours), -min-laver ehronrmography Indicated*at IM^ ^^^^ ^ dmpwise, wtth 

^ «ssphos9en«v«ree.Bporatcdoffandpj^dm^^^^^^ 

stirring. lH>henyl-2-marcepto-tetrazole P""" ""f^.^T "J^^^^ "Hmo SOO ml of ica wttar eontainina 150 ml 
^u-^Voreni^h reaction mlxm«^«p^^^^^^^ 

of coni:fiMrsted hydPochlorice ac.d ="<*«'<^^'=^*^,yT„'^lV^^ Evapo- 
35 water and aqueous saturated sodium ^ o"",^^^';^^' ^o-f meX^^e cWoriLethy. e=etate from a 
rated toyield 4.67g oforangefoamyaollde.in^ 

65.4; H, 5.7; N, 13.1; S. 53. 

..pa«oVe..a.p..-Prepa.tionofecoup^ 

dfivelopnrieirt inhibitor 



40 



Step 1 



45 



50 



55 



60 




25 



30 



3S 



40 



45 



50 



NH-Ca(CH3^2 



TO ^ 9 (0.02 moK. Of 2-ditor<^Ke..decvts.;phon-.m1clo '^^^^^^^^^^^^ 



SO 



65 
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lure was stirred for two hour* and 
wetdr, and dried ovemigm. 



then poured Into ice-w8tET.The CAjde 



GB 2 010 818 A 
soild was collected, washed With 



3S 



Step 2 



10 



15 



20 



25 



HI 0 
n-Ci6H33S02NH 




30 



Coupler 37 



10 



15 



20 



- - =f ft«C a solution of 5.1 g (0.009 

Sr3^SS^r= 



45 



50 



55 



AoX as Ag - 1-35: Cyan Dye (^^^9 
C^udlr ' 0.70; DIR Coupler ^ See 

^ of total coupler. Gelann - 2.7 



the cyan dye forming coupler has theforrpula: 



30 



35 



40 



45 



50 



6B 



OH 




CNH(cH2)40 
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36 



conuined development inhibitor releasing couplers Bsfo)lows: 



10 



15 



20 



25 



Tha elemQftts 
Element 

A (coniroO 

B (control) 

C (invfintion) 

D (Invention) 

^ Coupler A has the formula: 



Coupier 

None 
A" 

22 



g/m* 

0251 
0^54 



rnol/m^ 

2.6 X 10 
2^x 10' 
2.6 X 10 



.'4 



0 q 



-t 



10 



15 



20 



25 



30/ 



Ccmposlvon of Colour Developer SolurJon: 



35 



40 



45 



2.5 


g 




2.0 


9 


3S. 


4.0 


g 




4.S 


9 




37.5 


9 




1^ 


g 


40 


0.002 


s 





Diaminopfopanol tetraacetic actd 
Hydroxy^amine sulphate 
NejSO.(anhydrou9> 

4-Am!no-3-methyl-N-ethyl-N-p.hydroxY- 

ethylaniline wiphste 
KaCOa (anhydrous) 

Kl 

Water to 1 Irtre; pH 10.0 

plerto prcdoce cyan dye and «upl«>n^^^^ 
dirertKr (coupler A) or Indirflrtly eowplere 20 and 

inhibitor during .he «"-t;«'<"'«"';t!:^"P^'i'^*^ee^rn is measure by plotting the densrtyw 
aoent. and hence affects the amount of dye P™^* „1 of the materials. These plots ere Jbown in 
rldS^U-e.. the d^nshyofthe cyan dyeprodu^^^^^^^ 

inaur^ Jtwm ha observedthatfof equ.>«iert^^^^^^ 
*anth«obt»in«dv«thcofttrolM8tenaBandtl^atih^^ 

than that obtained whh control Matenal B ft caf> be released more 

(Material B) for essentially the same ooupler group. 

're1;LVSrfp«-^^^ 
60 f^umerical values denote costing covereses m fi/m . 



45 



SO 



50 



55 



55 



60 
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30 



The mat^risis contained devalopment 
35 Material 



InWbKor releasing couplers fellows: 



DtR 
Coupler No. 



40 



45 



E 
F 
G 
H 
I 



None 

B 

3 

4 

5 



0.09 
031 
0.09 
0.29 



noiym^ 



1.4x10" 



3.5 X 10 
1.0x10' 
3.3 X 10- 



50 



55 



60 



65 



SB 



40 



45 



50 



Coupler 8 has the stnjciure: 
OH 




I I 



56 



60 



65 
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3S 



T^ef;ve^,«en•al3vv.re exposed toflreenUgMthrou9hagr«d«MB^^^^^^^^^^^ 

obiect was removed and the materials were Mniformly flashed with ''fj^^'^.^l^'^fi^^^^^ 
eolour developedfQ^ 2 minutess: 38*0 using the cQmpos.t.on desa.bed below, bleached. io<eo 

washed. 



10 



15 



Composition ofCoiout Developer Solution: 

4-Afni no-3-methyl-N-€thyl-N-P- 
hydroxyelhylfiinHne suiphate 
KiCOa (anhydrous) 
KBr 



2.0 9 



3.5S 
30.0 
1^5 



0.0006 g 



Watfif to 1 litre 
pH CD 11.0 



10 



15 



(which hB5 beenstepwise exposed «upcsw«h*^ 

^orm cy^n dye and re ea*e •^"^JfL^' '.^e f^^ l^lch has beer, yniformly .x- 

200xidfeedcDlourdeveioping8gentgeneratedmtherefl-«««i"^^^ n-velopmBnt inhibitor relessed 

posed) couples with the yellow dy^ormmg «*"P'«"°.^;"' JJ^X^f'S^ hafidB develop- 

the couplers migrates throughthe meter.al ^hJ « l^^heS^^^^^^ '^V^r is 

ment and affects the amoorrt of dye formed m both ,ayer and depends 
proportional to the amountof development .nh-brtorre^^^^^^^ 

ZsSpon the amount of active <Je^«'»P'"«"V."''?jl::;*f.'^eKowdU^ Isyerj.These plots 

densmes of cyan ''ve fi" the a^n^^^ ^^^^^^^^^ which contained develop- 

are shown in Figures 2tO 6. H will l»e «'>8erveQ tnsiin bbsi . , . ejcposurethsn in 
merttinhibltor releasing coup.ersJessye^^owdye.sfo^^ 

Material E which did r»ot eontain such a eooplar, '"^ " '^1, "^^ exposure than in Material F, 

30thfslr,vent>on,ei8nmcerttlv lass yellow dye.sfc^^^^^^ 

which contained a prior art eouoler.ThiS 'f,t,^nven^^^^^ employed than reaches the red- 

The numericzl velucs <jenote CQaling coverages m gAn . ^ . 

40 Gelatin - 0.64 ^ — >■ — 

- Gelatin- 2.70; AgX As Ag - 1.62;>rdlow dy^forming coupler- See betow; Di-n-butyl phthalate- 0.5 Ig/g 



20 



25 



30 



35 



coupler) 



40 



45 



45 



/////;////////Film Support////////////// 



50 



55 



MoterisI 


Coupler 




mol/m* 


50 


J (control} 


C 


1.3 


0.0158 . 




K (contrel) 


c 


0.65 


0.0078 




L 


26 


0,65 


0.0038 


65 



Coupler C has The ^trucrture: 
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39 



39 



(Cttj^jCCOCHCONH 



10 





NHC0CC«2)3 




CsHn 



-t 



^ -,r,«^eed at aS'C according 

to the following sequence: 



20 



Pr£icQSsing Sequence: 
Colour Developer- 
4^ g 



25 



30 



40 



45 



ethylartiline sulphate 
Sodium hexameisphosphata 



' 0.1 ml 

20.0 g NeiCOrhW 

2.0 Q K^*" 
Wster to 1 litre, pH 11 



— r 



Fix- 



240 g 

15 g 

48 ml 

16 g 



NaiS«0r5H*0 
NaiSOs 

28% Acetic Acifl 
H>BOi 

Potassium Alum 



10 



15 



20 



25 



30 . 



35 



Water to 1 litre, pH 4.25 



Wash — 

Bleach— — - 



-2' 
-2* 



21.5 g 
100.0 g 
0-07 g _ - 

Water to 1 iru«, pH to7.D 



NaBr 

fTaHaPa-rt^O 



40 



45 



50 



55 



60 



Wash 
Fix 



{same as abtwe) 



Wa$h " ^ , — 

Swbilizing SoUinon^-^^^, 

20 g NaiCd? 
Water to'l ntre, pH 11 



wash— 



.10' 



{Jyo dfirtsity tnfln inc 



65 
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Bxompte 4 - Refease of a Cyan image Dye 



Gelatin - 0.5^; Har dener - 0.081 

coupler);. 




15 



20 



25 









mol/m* 


Material 


Coupler 


M 
N 


D 
D 


0.86 
0.A3 


0.0149 
0.0075 


0 


23 


1^ 


0.0075 



coupler 0 has the stfVCtore: 
OH 



30 




1 

NHCOCHO 



CsHjI-t 



Composif/on of Coiour Dsveinping Soii^Ion: 



35 The materiaJs were exposed . _ . 
minutes at 20^ the following composrt.or» anc that 
trimethyl ammonium bromide Eolution: 



40 



45 



50 



Water 

4'AmIno-3-mBihYl-N.ethyl.N-p- 
(methane sulphonamide) ethyl-anilme 
sulphate hydrate 

Anhydrous KaCOs 

KBr" 

Kl 



2.0 



5.0 9 

30 g 

•V25 9. 

0.0006 g 



Water to 1 litre 
pH to 11 



The resulting cyan dye ^'^ise. were evajua^^^^^^^^ ,his invention, yielded 

55 arc *howa in Figure B- tt will be o^erv^ed t^^^ ^ p,,,, coupler. 



e^luat^byplott^c^^y^::^-^^^^ 
ed that Mai 

more d^e then Materiel N. which comained an i 
eoThe numerical values denote coating coverages m g/m . 



10 



15 



20 



25 



30 ; 



3S 



40 



45 



50 



55 



60 
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41 



41 



5 

AgBrI emulsicn ^ see beJow ; Couplet - 
see below / Tri-cr^fiyl phosphate - 0.5 

ig/g coupler); Gelaiin 3-24 ^ , 10 

10 — . ' — — ' ' 

Ajiiihalsilon layer ^ \ - 

//////////////Film SvpporUii//mm/t 

Couplfif 

AnfiriasAfl Cyan Dve-Forming - - mols/m» 20 

P control 1- . a052 

1 08 ^ - • -ti^ 

° ,„ 0.48 

25 ^ 3.24 3° 

T 35 

Processing Sequence: 

. 35 Colour developer 

I ^Si„,.^.mc*yl-N.M-<,i«hy.anilin. hydrochloride 

30^ g| KjCOa (anhydrous) 
1.25 0 RBr 

^0 ^ (water to 1 live 

pH to 10.0 4- 

45 

1 0% Acetic Acid Stop 4. 

45 • 

,:ri ml l.S8Mol3rAr..oniu.FeHc.thy.enedle.in.tetraace^^^ 

S 1 a NH.0r 
50 10.5! Acetic Add 

^ - ' , Water to 1 litre ^, 

55 

Wash 4* 

5S 

Fix 

162 rn! 60% AmrrioTnUrfTthiosulphate solution 
13 9 Sodium Hydrogen Sulphite 
go 233 ml 50% NeOH Solution 

Wsiertoll'rtre gr 

Wash V ^5 

• 65 Stebiiaer 
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42 



10,0 ml 10V> Werting Agent 
• 6.0 ml SS-Sfc Formalin 
WatenoUitre 




25 



30 



Ultraviolet Protective Overcoat 



f^St blye^ensitive, YBtlOw-dve-forrnlftg silver 
halide emulsion layer; 

Blue-sensitive AflX as Ag - 0-^ (j^.^^jutyi 
Yellow coupler (see Example 2) ^ 0^0 m oi r 
phthalete - 0,10; 
Gelatin ' 0.61 



10 



16 



20 



25 



30 



35 



40 



SMow blue-sensitive. yeUow dye^orming sHver 
halide emulsion layers 

Blue-sensitive AgX as Ag - O.^r dl-n^^otyl 
Yellow coupler Use Example 2) - 1.25 m ai-n r 
phth»iate-0^; 
Gelatin - 139 



35 



40 



45 



Yellow CollQidsl S'll^er Filter Uyer 



Faat green-sensitive magenta-dye-forming silver 
hsiide emulsion layer: 

tricresyl phosphate - 0.03; 
55 Gelatin * 0.63 



45 



50 



55 
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43 



43. 



Slow green-sensitive meflenta-dve-forming silver 
halide emulsion Isyef; 

Sn« coupler (see below) - 059 In tncresyl 

SuirmaSe^k ccupler lse« below) - C.092 in 

S^Tnt'oiR cr.e;S^ bel^. - 0.019 In tHcresyl pho.pn.te - 0-039: 

Gelatin- 1.25- 



10 



Gelatin Idtertsyer 



15 



20 



25- 



30 



F3*t r^-sen^itlve cyarvdye-fermlng fii^r halid.^ 
emulsion layer; ^ , o,. 

phtKalate - t^^w) - 0.004 In trt-n-butyl phelate - 0-002; 



ColaurB<J cyan coupler tsee i 
Gelatin - O.Bl 



S.„« red...nsrtlve cv.n^^on.in8 silver h,«d. «n.u.^- 
Red-sensitive AgX es Ag y 2.Z&. d-,.n.butyl phthal^ie - 0.29: 

Coloured cyan couplfif Jsee oeiowj 
DiR coupler («ee t>elow); 
Gelatin - (see below) 



20 



25 



BO- 



SS 



3S 



40 



Antihalation Layer 



///////M/znirri Support///^////////// 
The magenta coupler has Ihe structure 



45 



50 



CI 




CI 




40 



45 



50 
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45 



The coloured cy.n coupier has the stoicture 



10 



15 



20 




25 



- 30 



35 



OH HiiC0CH3 



coupler was such ss to provide similar 0 v». 



no 



15 



20 



M^erial 
S 



Coupler 

B (See Ex, 2)^0^29 in 
diethyl lauramido -0J)58 

4 - 0^72 in N.n-Buty UcetanllJde - 
0.14 



Gelatin (g/m^) 



25 



30 



1.74 



2.08 



tfeSd in*e American Neucnol S«n*.^ f^g^^^ jap^arv. 1973- „,d,,«ticn transfer 

?^er Function of Pl^^Sl'^^'^^n.^^^^^ 
It vra* oBsarved that Matenal T we in» ,^^n„ compared witn ^ example, St 20 

oi the magenta layer was how 



35 



40 



45 



45 



50 



o< the magenta laye*^^--" 

" — ^ . ....,U.rtPth«ec.E«.P-e.werep,epare.he.n,tH.1o..o.in«.Hen,at«. 

PhoTographic materia! similar to tnosc 

structure: " 




— 55 



60 



di^botyl phthalate 



60 



.65 



65- 
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46 



Interlayer 



Red-sensitive AgX gelatino en^ulsion layer containing s yellow dye forming coupler in 'fy part by 
v/cight of d-rvbutyl phthaiate 



IC Film Support 



,5 wiseexpcwd and processed, as dwcrib^d belQwthe density vs. log exposure ^fjl^^^^^j^^^l'^l"^ 
0.e5.ThB followin9 eouplen!,.hcwn inthe preparatwo temple* were compared wrth stwlog^^^^ 
Couplers: CoupleiiT, 13, 14. 18, 19»nd 36.Them«»rialswer«8~eoa «cpw.s8 m.nu^^^^^^ 
luslna a Wraaen 12 fifterl colour developed in the cDmposition shown in Exsmple 2 (but adjusted to pH 
1 Mfor 2 % Ses at IpcZroced. Weached, fixed and washed. For each oftha materials there was 

blue light and the density of the greer«ensitiy^laYer » red or flreen l.gh: Wf P^"f "^^^^^ Vur^ 

^rsr^Sn^i'sije^re^s?^^^^^^^ 

• ™i2ns^^ h^er (Ur) w»b calculated. This ratio is a measure of the inter ayer f^'^'S^^f^" ^ 

Errebi^Sd^^^^^ 

30 T>ie material were exposed to green light through a sinusoidal test psttem. as descnbed in &Kampia 6. 
pr^asredl^dSld'T^ and moduMon transfer function curvasforthe graen s^nsltSve i^.r wera 
obtained as described in Example 6. From these curves rt was observed tnat couplers of the present 
inventicn provided sharper images than analogous couplers of the prior an. 

35 CLAIMS 

- 1. A photographic matcri*t comprising a suppoa at least one photosensitive ^''^f .''^'^^^/'T^^^^ 
rayer and aisociatBd therewith a photogmphic coupler compriaing « coupler group and a je^essahle 
^graphically useful group, chsracterixed in that the coupler contains 3i.mmg group. i°'"<"0 f^id 
40 S^r and phmographfcally useful groups, which is cleavable from said coupter group on rea«,on wrth 
^lour deSelopir^ agent and the resulting cleaved timing and P^«9^Ph»«"Y srpup 
^iiy is able to undergo an intramolecular nudeophilii; displacement read.on to make available a photo- 

45 (A) B nuclcopbilic group ;,ttached to the couplt^r group at a posWon from wh.ch It IS d-splaced by 
oxidized colour developing agent, , , _ ^ <.«^ 

iBI an electrophilic group attached to the photograph.calN useful group,and 
C a linking group spatially relating said groups (A) and (B) so that efter cleavage tA)from the 
coupler group, they ar^ able to Undergo an intramolecular nuclecphic displacemem reaction deavlng the 
SO Dhotographlcslty useful group from the timing group. i, * .k^ 

3. A photographic m^erial as claimed in Cl8im2in which the linking grouped .s such that the nuc 
leoDhiiic displacement reaction leads to the formation orf a 3-to7- membered ring. ^^^o:«« 
4 Aphotographic material as claimed in any of Claims V3 in which 

^V'Tp^oiltra^^^^^ 

electron deficient carbonyl. ihiocarbonyl, phcsphinyl or ^'i'<>P^^5P'?*^y* 9^^"^^^ . couolar has the 
6, A photographic material as claimed in any of Claims V5 .n wh.ch the photographic coupler has the 

formula: 
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35 
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45 



50 
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(31) 




10 wherein n rn. 

ISeontainingBtoiOrinaawmswhichrnavbejj^^^^^ 

E isanele«rophineflroup<»fihefon|nuiB-(CftJ^u^^ 
in which the rIoHt hand is attached to PUG. 
PUG Is a photographically useful group. dj,piaeement reaction a ring having 5 or 6 

n is 0, 1.2, 3 or4 such that on eompJetion of the ""''^"P™"^^^^ -|^, -nup of 1-20 carbon atones. 

^^3:Z^s^Brsxs~ 

25 nitrogen. „.d«imfid In anv of aaims 1-8 in which the photographieelly useful group 

iM^herlSrjXelSpr"'--^^^^^^^ 
' ''Tr\photogr,ph.cn,ateria.asc.ain,«.inC.aim9inwhlcht^^^^^^^^^ 

OH a 



40 



43 



50 





R' I.. 



where: 

hXV-S-'"^-**"^ " aikv^.-.pKonan,ldo. 
65ingtoaaim 13 or 14. 
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40 
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16 A mathod as claimed in Claim 15 in which thecoupler is contained in the processing solution 
"t^A^^Iltc^rJJlm^^^^^^^^^^ 

1-7 
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5 6 7 8 9 10 



3-4 4-5 5-6 5-7 6-10 7-8 8-9 9-10 



chain nodes : 

11 12 13 
ring nodes : 

12 3 4 
chain bonds : 

8-13 9-11 11-12 
ring bonds : 

1-2 1-6 2-3 
exact/norm bonds : 

5-7 6-10 7-8 8-9 9-10 9-11 11-12 
exact bonds : 

8-13 

normalized bonds ; 

1-2 1-6 2-3 
isolated ring systems 

containing 1 



-3-4 4-5 5-6 



Match level : 

l:Atom 2: Atom 3: Atom 
12: CLASS 13: CLASS 



4: Atom 5: Atom 6: Atom 7: Atom 8: Atom 9: Atom 10: Atom 11: CLASS 



C : \stnweb\Queri es\l . st r 




chain nodes : 

1 2 3 4 5 

chain bonds : 

1-2 1-3 1-4 1-5 

exact/norm bonds : 

1-2 1-3 1-4 1-5 



Match level : 

1: CLASS 2: CLASS 3: CLASS 4: CLASS 5: CLASS 



